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LABYRINTHINE DROPSY.*+ 


J. R. Linpsay, M.D., 
Chicago, Ill. 


A labyrinthine dropsy of the idiopathic type has now been 
described in 18 ears'**-+.°.*.7 since the observation by Hallpike 
and Cairns' in 1938. In addition to these, the case reported 
by Brunner* may be considered as belonging in this same 
group. 


Deafness has been a constant symptom of these cases, and 
in over two-thirds a history of attacks of vertigo has been 
obtained and a diagnosis of Méniére’s “disease”. or “syn- 
drome” made during life. 


The lack of a complaint of vertigo in the history of some 
cases may be due to failure to make specific inquiry, but there 
is also clinical evidence that vertigo may occasionally be 
absent in some cases of deafness which on the basis of the © 
auditory characteristics appear to belong to the Méniére’s 
group. 


The purpose of the present report is to present the histo- 
pathologic findings in two additional cases of labyrinthine 
dropsy and to review the findings in former cases. It is hoped 
that by accumulation of such pathologic evidence, correlated 
with the clinical picture, information may be obtained rela- 


*Read at the Seventy-eighth Annual Meeting of the American Otological 
Society, Inc., May 31, 1946. 

+From the Division of Otolaryngology, Department of Surgery, The Uni- 
versity of Chicago. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, July 3, 1946. 
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tive to those features of this disease which are as yet unex- 
plained: the pathogenesis, etiology and production of func- 
tional disturbance. 


CASE REPORTS. 


Case 1: H. G. W., male, age 67. This patient was examined regarding 
progressive impairment of hearing in 1935. At that time there was an 
abrupt hearing loss for all tones above 2,048 in both ears, also a loss for 
speech frequencies of about 20 db. in the left ear and 30 db. in the right 
ear. History of recurrent otitis media in childhood and of period expo- 
sure to possible acoustic trauma in trap shooting and hunting. 


In 1939, the high tone loss had spread down the scale to the 1,024 fre- 
quency, but the tones below that were less impaired than four years 
earlier. 


H.G.W. Age 65 Jonels1940 
| 
0 
80 
c 1024 c 4096 o 
c 128 siz 2048 o 8192 


Loudness Balance Test 
Intensity difference maintained 


Fig. 1. Audiogram made in 1941 showing thresholds for air conducted 
a This represents an average threshold during the years 1940 to 1942, 
nclusive. 


In 1940, deafness came on suddenly in both ears, associated with a 
head cold. The left ear returned to its former level in a few weeks, but 
the right ear failed to improve. Inflation of the Eustachian tubes pro- 
duced no demonstrable improvement in the hearing and did not relieve 
the subjective sensation of blockage. During the next two and one-half 
years, auditory tests were made at least once yearly, the last being 
about 10 months before death (see Fig. 1). Recurrent attacks of vertigo 
with vomiting had occurred at intervals for several years previous to 
1941, but no information as to presence or absence of vertigo after that 
time is available. 


In 1932, 11 years before his death, this patient had a mild coronary 
thrombosis with a heart block thereafter. 


Diplacusis - Higher Pitch on Left : 
for 512, 1024, 2048 
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Hypertension had occasionally been present before that time and pro- 
gressed afterwards, the systolic pressure reaching as high as 240 on 
occasions. Resection of carcinoma of the cecum on April 23, 1943, was 


followed by death from sudden cardiac failure on the third postoperative 
day. 


Local examination of the nose and throat on several occasions was 
irrelevant. The tympanic membranes were intact, with calcareous depos- 
its and some retraction bilateral. Caloric responses had been tested on 
one occasion (1935) and were within normal limits. 


HISTOLOGICAL EXAMINATION OF TEMPORAL BONES 
The bones were removed seven hours after death and placed 
in fixative solution. 
LEFT SIDE: Vertical serial sections. 


Middle Ear: Much fibrous tissue in the round window 
niche. Mucosa elsewhere shows a mild degree of thickening 
of subepithelial connective tissue. 


Fig. 2A. Microphotograph of a vertical section through the left cochlea 


showing a normal cochlear duct and degeneration of the spiral ganglion in 
the basal coil a. 


Mastoid: Mastoid cells are absent from the specimen. 


No pneumatization in the apex or perilabyrinthine areas. 


The subarcuate fossa has been incompletely filled out with 
bone. 


Inner Ear: The enchondral layer of the bony capsule is 
normal. Membranes are well preserved. The cochlear duct, 
saccule, utricle and membranous canals appear normal. 
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Corti’s organ shows degenerative changes. The hair cells 
show early postmortem degenerative changes which preclude 
any accurate determination of their antemortem state. They 
are present in all coils but appear reduced in number in the 
basal coil. The ganglion cells and nerve fibres are greatly 
reduced in number in the basal coil. Some amorphous pink 
staining exudate is present in the scala tympani near the 
round window membrane (see Fig. 2A). The cochlear and 
endolymphatic aqueducts show no abnormality. 


RIGHT SIDE: Horizontal serial sections. 


Middle Ear: Moderate thickening of the subepithelial con- 
nective tissue is present and moderate fibrosis in the round 
window niche. 


Fig. 2B. Microphotograph of a horizontal section of the right cochlea 
showing a moderate degree of dilatation of the cochlear duct throughout 
and diminution of ganglion cells and nerve fibres in Rosenthal’s canal of the 
basal coil. The break in Reissner’s membrane is an artefact. 


Inner Ear: Mastoid cells mostly absent from the specimen. 
The few cells that are present show marked fibrosis. No 
pneumatization of the apex or perilabyrinthine regions. The 
bony capsule is normal. 


Membranes are moderately well preserved. The cochlear 
duct is widely dilated, but does not occlude the scala vestibuli. 
Corti’s organ shows early degenerative changes. The hair 
cells appear to be reduced in number, particularly in the basal 


¥ 


LINDSAY: LABYRINTHINE DROPSY, 329 


coil, but show moderately advanced degenerative changes 
which probably occurred postmortem. The ganglion cells and 
nerve fibres show a marked reduction in number in the basal 
coil, the reduction extending into the proximal part of the 
middle coil (see Fig. 2B). 


The semicircular canals and the utricle appear normal in 
contour and the macula and cristae show early postmortem 
degenerative changes but otherwise no definite abnormality. 


Fig. 3. Microphotograph of the saccule of the right ear. The loss of con- 
tinuity of the saccular wall extended into the ductus reuniens. The rupture 
must have been present during life since the membrane is thrown into folds 
near the margins and the cells have become more cuboidal in shape. 


the saccule shows a loss of continuity of broad dimensions 
(see Fig. 3), extending from the ductus reuniens upwards. 
That this loss of continuity was present during life is indi- 
cated by the condition of the membrane at the borders of the 
defect. Here the free margins are thrown into irregular folds © 
with the cells assuming a cuboidal shape instead of the nor- 
mal flat appearance seen in the intact saccular wall or in 
membranes which are ruptured after fixation. The reinforced 
area of the anterior wall of the saccule* retains its normal 
position. 


The endolymphatic aqueduct shows a few rugae in the inter- 
mediate dilated part (sinus II)** and the fluid shows an affin- 
ity for the eosin stain. The stria vascularis shows atrophic 


The saccular macula has a similar appearance. The wall of ; 
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changes in some areas. The cochlear aqueduct is patent 
throughout and some pink staining amorphous material is 
seen in it, as well as in the lower end of the scala tympani. 


SUMMARY OF ABNORMAL HISTOLOGIC FINDINGS. 


Left Ear: Marked diminution of ganglion cells and nerve 
fibres in the basal coil of the cochlea. Degenerative changes 
in Corti’s organ. The hair cells show early postmortem 
degeneration but seem to show a relative reduction in num- 
ber in the basal coil. 


Right Ear: Marked hydrops involving the cochlear duct. 
Rupture of the saccule. 


Marked reduction of ganglion cells and nerve fibres in the 
basal coil. 


Early degenerative changes in Corti’s organ. Hair cells 
probably diminished in number in basal coil but show early 
postmortem degeneration throughout. 


Case 2: H. M. W., male, age 55. This patient was seen in the ear 
clinic on Nov. 12, 1942, regarding pain in the left ear, and deafness. He 
gave a history of ringing noises and deafness in the right ear for over 
five years. Hearing had been good in the left ear until about 10 days 
ago, when he developed pain and swelling in the left side of the jaw 
and pain in the left ear, associated with impairment of hearing. No 
mention of vertigo was included in the history. 


The patient had been admitted to the medical service two days earlier 
with complaints of prolonged weakness and exhaustion, recurring severe 
abdominal pain and tarry stools. 


He gave a history of recurring “colitis” and “nervous indigestion” for 
the past 17 years with treatment by many physicians. One year before 
admission he noticed increasing weakness, amounting to exhaustion on 
mild exertion, severe abdominal pains and tarry stools. He was found 
to have a severe anemia, thought to be due to hemorrhage from the 
gastrointestinal tract and was treated by injections of liver extract. 
Improvement followed and stools became brown. 


Five months before admission during the course of an infection after 
tooth extraction he was found to have a white cell count of 30,000. 


During the past 11 months he had remained in bed almost constantly. 
Tarry stools recurred shortly before admission. 


Hematologic examination, including sternal puncture, established the 
diagnosis of myelogenous leucemia. 


Death occurred two days after laparotomy for suspected acute appen- 
dicitis, at which operation a mass involving the cecum and part of the 
large bowel was found and resected. The mass proved to be chronic 
inflammatory in nature. 
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Examination of the ears one week before death showed an intact ear- 
= on both sides with injection over the handle of the malleus on 
the left. 


Auditory Tests: 


Right Ear: Unable to hear loud shout at the ear, when the left ear 
was marked by a B4ardny noise apparatus. 


Left Ear: High tone deafness. The threshold loss increased gradually 
from 5 db. at 128 frequency to 65 db. at 4,096. The monochord was 
audible at 8,000 frequency but not higher. Bone conduction was greatly 
reduced at 512 (see Fig. 4). 


The temporal bones were removed and placed in 20 per cent formalin 
solution. 


Ages AUDITORY FUNCTION 
30 
; 
= 
100 
L—o & 3 


Barany Box Masking Used 
Noes: MeThing heard above £192 
Rr. Ear Deap Jor alt Tones 


Fig. 4. Audiogram for air conducted sounds made one week before death, 
showing high tone deafness in the left ear. No response was obtained to a 
loud shout in the right ear when left ear was masked. 


HISTOLOGICAL EXAMINATION. 
LEFT EAR. 


Middle Ear: Mucosa moderately thickened throughout and 
infiltrated densely by immature white cells. 


Mastoid and Pyramid: Mucosa of mastoid cells is grossly 
thickened with increase in fibrous connective tissue and infil- 
tration by white blood cells. 
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The pyramid is not pneumatized and the marrow spaces 
show increased loose connective tissue stroma and are packed 
with immature cells. 


The structures in the inner ear are grossly normal. The 
ganglion cells and nerve fibres in the basal coil of the cochlea 
are reduced to less than one-third of normal. The hair cells 
in Corti’s organ show moderate postmortem degenerative 


Fig. 5A. Microphotograph of a vertical section of the left cochlea. The 
cochlear duct is approximately normal in size. The breaks in Reissner’s 
membrane x are artefacts. The ganglion cells and nerve fibres in the spiral 
ganglion of the lower turn of the basal coil a are greatly reduced in number. 
changes. There is also evidence of a reduction in their num- 
ber in the basal coil, probably an antemortem change (see 
Fig. 5A). 

RIGHT EAR. 
Middle Ear: Mucosa shows changes similar to the left ear. 
Mastoid and Pyramid: Similar to the left ear. 


Inner Ear: The cochlear duct is extremely dilated, oblit- 
erating the vestibular scala throughout much of its extent 
(see Fig. 5B). Reissner’s membrane is expanded to such a 
degree in the vestibule as to fill out the perilymphatic cistern 
and herniate for some distance into the small end of the hori- 
zontal canal and the common crus. The ganglion cells and 
nerve fibres are reduced to less than one-third of the normal 
number in the basal coil. The hair cells of Corti’s organ show 
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Fig. 5B. Microphotograph of a horizontal section of the right cochlea 
showing the extreme dilatation of the cochlear duct which completely occu- 
pies the vestibular scala in the basal coil. 


An obvious diminution in nerve cells and fibres in the spiral ganglion 
extends throughout the basal coil, as is seen at the junction of its upper 
and lower turn a. 


Co chlear 


ducé 


Fig. 6. Microphotograph of a section through the vestibule and horizon- 
tal canal in the plane of the latter. 


The enormously dilated cochlear duct occupies the perilymphatic cistern 
and extends into the small end of the horizontal canal. 


The saccule s is collapsed and the macula partly degenerated. 


Degenerated portions of the cupola of the horizontal canal are seen in 
the ampulla. 


The utricle shows distortion. 


The perilymphatic space of the horizontal canal contains a localized area 
of fibrosis encroaching on but not blocking the membranous canal. The 
posterior canal PC is filled with new bone at this level. 


early degenerative changes of the postmortem type. The sac- 
cule is mostly collapsed (see Fig. 6), the thin wall, including 
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the thickened anterior portion, lying in apposition to the 
macula. 

The utricle is expanded in the areas adjoining the superior 
and horizontal canal ampullas, with marked distortion (see 
Fig. 7). 

The macula of the saccule shows a localized area of gross 
degenerative change, as does the cupolar substance in the 
posterior and horizontal canals. The utricular macula shows 
extensive degenerative change (see Fig. 7). 


Sinus 


Fig. 7. Fig. 8. 
Fig. 7. Microphotograph at a slightly lower level than Fig. 6 to illustrate 
the degenerative process in the utricular macula, and the distortion of the 


utricle. The flange of tissue e is a projection from the wall of the superior 
canal ampulla where it joins the utricle. 


Fig. 8. Microphotograph of the dilated medial portion of the aqueductus 
endolymphaticus (sinus I1).*° The histologic appearance of the epithelium 
and the surrounding tissue is relatively normal. 


In the mid-portion of the horizontal canal the perilymphatic 
space is obliterated by a localized area of fibrosis and new 
bone formation. The endolymphatic canal shows fibrous thick- 
ening of its wall in this area but retains its lumen. 

The posterior canal shows a similar but more extensive 
area of ossification which has obliterated both the membra- 
nous labyrinth and the perilymphatic space. Only a few milli- 
meters at the ampulla and at the common crus remain free 
from the ossifying process. 

The endolymphatic aqueduct exhibits a fairly normal ap- 
pearance (see Fig. 8). The cochlear aqueduct appears to be 
normally patent. 
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SUMMARY OF HISTOPATHOLOGIC FINDINGS. 


The mucosa and marrow spaces show bilateral changes 
characteristic of myelogenous leucemia. 


In both inner ears there is a marked reduction in ganglion 
cells and nerve fibres in the basal coil. Early degenerative 
changes of the postmortem type are evident in Corti’s organ. 
Partial disintegration of the hair cells is present but how 
much had occurred antemortem could not be determined. 


The left inner ear shows grossly normal cochlear duct and 
vestibular structures. 


In the right ear there is an extreme dilatation of the coch- 
lear duct which balloons out in the vestibule to obliterate the 
perilymphatic cistern. There is also a collapse of the saccule, 
distortion of the walls of the utricle at the ampullae, degen- 
erative changes in the maculae and cristae, and a localized 


ossifying labyrinthitis in the horizontal and posterior vertical 
canals. 


There are none of the usual signs of an inflammatory proc- 
ess in the perilymphatic space beyond the localized areas in 
the posterior and horizontal canals. 


COMMENT. 
These two cases of labyrinthine dropsy present histological 


features that vary from those previously observed in certain 
details. 


The rupture of the saccule in Case 1 shows that increased 
endolymphatic pressure must have existed at that time. Also, 
the permanent nature of the stretching or growth of Reiss- 
ner’s membrane is evident from the fact that the dilation of 
the cochlear duct persisted after the rupture. Unfortunately, 
any effect upon the auditory threshold or the subsequent 
occurrence of vertigo could not be determined. 


The histologic changes in the vestibular sense organs and 
semicircular canals of Case 2 are less easily interpreted. The 
history indicates that the deafness had antedated the leuke- 
mia by several years, thereby ruling out the latter as an etio- 
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logic factor in the hydrops but not as a possible influence on 
the occurrence of a localized labyrinthitis ossificans. The 
presence of these areas of fibrosis and ossification indicates 
that a localized irritative stimulus must have existed in the 
perilymphatic spaces in these regions. A more advanced 
stage of the process in the posterior canal is indicated by the 
obliteration of both perilymphatic and endolymphatic spaces 
while in the horizontal the endolymphatic space remains free 
of hyperplastic changes beyond possible narrowing. This type 
of hyperplastic process suggests the existence of some altera- 
tion in chemical composition as an etiologic agent, with a 
static condition of the perilymph in those areas as the local- 
izing and predisposing factor. 


A condition of stasis can be explained by the blockage of 
the perilymphatic spaces at their openings into the vestibule 
(see Figs. 6 and 7), produced by the dilated cochlear duct at 
one end and the ampulla and utricle at the other. The involve- 
ment of the posterior canal to a greater degree than the 
horizontal and the lack of any change in the superior canal 
suggests that gravity also played a part. In this regard the 
history that the patient had spent his final 11 months reclin- 
ing in bed, in which position the posterior and horizontal 
canals become the most dependent parts of the labyrinth, 
appears to be significant. An alteration in chemical compo- 
sition of the perilymph as a result of prolonged stasis seems 
a reasonable possibility, although the presence of leukemia in 
the last year of life may also have been a factor. 


If this explanation is correct, the presence of these areas 
of localized labyrinthitis has no etiologic significance as 
regards the hydrops. 


The maculas, and to a lesser extent the cupolas, exhibited 
degenerative changes (see Figs. 6 and 7) of an advanced 
degree. 


These two ears bring the total number reported with laby- 
rinthine dropsy of the idiopathic type to 21. A review of the 
histologic findings shows a number of variations. 


Dilatation of the cochlear duct has been constant, the 
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degree varying from moderate enlargement to complete dis- 
placement of perilymph from the vestibular scala. 


Rupture of the cochlear duct at the helicotrema was 
described in one case.* 


Partial or complete obliteration of the perilymphatic cis- 
tern occurred in over two-thirds. This was due for the most 
part to a dilated saccule in 13, a dilated ductus reuniens in 
one, and a dilated cochlear duct in one (Case 2). Some degree 
of dilatation of the utricle was coexistent in eight. This was 
irregular in its distribution, occurring mainly as more or less 
localized bulgings or herniations adjacent to the ampullas. 
Rupture of the utricle was described in one case. 


Herniation into the small end of the horizontal canal by the 
dilated saccule occurred in three, the dilated utricle in two, 
and the dilated cochlear duct in one. 


The 21 ears which have now been reported were obtained 
from 17 cases, four being bilateral. Twelve cases have given 
a history of deafness and attacks of vertigo, while four had 
complained of deafness but not of vertigo. No history was 
available in one case. 


The three unilateral cases reported by me have all been 
characterized by a high tone deafness in the opposite ear, as 
well as the high and low tone deafness in the affected ear. 


Corresponding to this histologic finding, a recent review of 
clinical cases of Méniére’s disease shows that in a large group 
the symptoms and signs have developed in the presence of a 
bilateral high tone deafness of the type usually ascribed to 
primary nerve degeneration. A pre-existing deafness for 
high tones is not characteristic of Méniére’s disease however, 
since there exists a group in which only the lower tone range 
is affected and in a small group the vertigo may appear before 
any auditory symptoms have occurred. 


In advanced cases of Méniére’s disease it is common to find 
a marked hearing impairment for all tones and in some the 
deafness may be profound (Case 2). 
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The histologic observations up to the present have given 
no definite indication of the etiology of the hydrops. Either 
a quantitative or a qualitative disturbance in the production 
of endolymph might result in an increased endolymphatic 
pressure and resultant dilatation. 


It seems evident that in this type of hydrops the disturb- 
ance is one which is confined to the endolymphatic system 
rather than the perilymph. In contrast, the labyrinthine 
reaction which occurs in serous labyrinthitis affects the peri- 
lymphatic spaces primarily, with hyperplasia of fibrous con- 
nective tissue and osteogenesis, while the changes in the 
endolymphatic system may be limited to dilatation and degen- 
erative changes in the sense organs and stria vascularis. 


The fact that in the idiopathic type of hydrops there has 
been relatively little degenerative change in the stria vascu- 
laris and the sensory epithelium may be an indication that 
the chemical composition has not been greatly altered. 


A quantitative change on the basis of interference with 
absorption about the saccus endolymphaticus has been postu- 
lated by Hallpike and Cairns... Recent experiments on the 
monkey* have shown, however, that complete obliteration of 
the saccus as well as the second dilated portion of the aque- 
ductus endolymphaticus (sinus II'*) failed to produce hydrops 
or other gross histologic changes in the endolymphatic sys- 
tem within a period of three and one-half months. This indi- 
cates that at least in the monkey these structures are not 
essential for maintenance of the normal quantity of endo- 
lymph. 


The hypothesis of disturbed resorption of endolymph as a 
cause for hydrops therefore appears to be unlikely. A greater 
probability is that a combination of increased production and 
some alteration in chemical composition may coexist, the eti- 
ology of which remains obscure. 


A complete explanation of the functional disturbances has 
not been afforded by the histologic picture but a certain 


*Unpublished work, recently completed. Report to appear in Archives of 
Otolaryngology. 
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degree of correlation is possible. Dilatation of the cochlear 
duct as the most constant histologic feature corresponds to 
the occurrence of impaired hearing as a necessary criterion 
for diagnosis. 


The presence of a high tone deafness in several cases exam- 
ined histologically appears to have been related to the degen- 
eration of the spiral ganglion and nerve fibres in the basal 
coil. This degeneration was not the result of the hydrops 
since it was known to have existed before the symptoms of 
Méniére’s disease and involved the other ear as well. The 
later development of a labyrinthine dropsy in such ears has 
occurred with sufficient frequency, however, to suggest some 
underlying etiologic relationship. 


As mentioned before, a group of Méniére’s disease cases 
exists in which the high tone deafness may be absent or only 
slight. Clinical observation seems to show that these cases 
ultimately develop deafness for all tones, suggesting a pro- 
gressive degenerative change; however, one pair of ears with 
advanced labyrinthine dropsy and deafness for 15 years’ 
duration has been examined by me’* in which there was little, 
if any, histologic evidence of degeneration of the spiral gan- 
glion. It appears, therefore, that the auditory disturbance 
characteristic of the hydrops is a fluctuating threshold loss 
for low tones and that while clinical evidence suggests a slow- 
ly progressive degeneration of neural elements in such cases, 
this does not necessarily develop. 


The mechanism for production of this low tone deafness 
has been a subject for speculation and is not yet determined. 
A physical or mechanical factor is suggested by the distortion 
of membranous structures which may interfere with propa- 
gation of the sound wave in the cochlea; but the possibility 
of an associated chemical alteration of the endolymph as an 
etiologic factor of the hydrops which might have a chemical 
or toxic influence upon the neural mechanism also exists. The 
fluctuations in threshold of hearing, the sensation of blockage 
and the severity of the low pitched noises in the ear can prob- 
ably be related to changes in endolymphatic pressure. 
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The great variety of histologic changes found in the ves- 
tibular apparatus seems to give a partial explanation for the 
inconsistency in the occurrence of vestibular symptoms. 


The theory was formerly advanced that attacks of vertigo 
could be best explained on the basis of distortions of the 
membranous labyrinth which might temporarily interfere 
with function of individual sense organs. Such an explana- 
tion seems plausible on the basis of available information on 
the mechanism of stimulation of the sense organs in the 
ampullae and the vestibule. 


In order to explain the pathogenesis of the hydrops, how- 
ever, it seems probable that some alteration in chemical com- 
position has occurred, and the degenerative changes seen in 
the vestibular sense organs in Case 2 of this report may rep- 
resent the ultimate effect of such a chemical change. 


It is possible, therefore, that more than one factor may be 
concerned both in the production of the disturbances of func- 
tion and in the permanent impairment of both hearing and 
vestibular function which eventually develop in most cases 
of long duration. 


SUMMARY. 
1. Two cases of unilateral labyrinthine dropsy are reported. 


2. One case had been under periodic observation during 
development of the disease. Bilateral progressive high tone 
deafness preceded the clinical signs of labyrinthine dropsy. 
Rupture of the saccule was an unusual histologic finding. 


3. The second case volunteered no history of vertigo. The 
affected ear was clinically deaf to all tones, while the opposite 
ear showed a high tone deafness. 


Localized areas of ossification in two of the semicircular 
canals and degenerative changes in the vestibular sense organs 
were unusual histologic features. 


4. Variations in the histologic features in the 21 reported 
ears with labyrinthine dropsy of this type are reviewed. 


The histopathologic findings of hydrops of the labyrinth in the affected 
ear of one additional case of Méniére’s disease were described by Cawthorne 
before the annual meeting of the American Laryngological, Rhinological and 
Otological Society, Inc., in May, 1946. 
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MANUSCRIPTS INVITED FOR NORTON MEDICAL 
AWARD. 


The book publishing firm of W. W. Norton & Co. announce 
that they are again inviting manuscripts for submission to be 
considered for the Norton Medical Award of $3,500 offered. 
to encourage the writing of books on medicine and the medi- 
cal profession for the layman. The first such award was 
made to “The Doctor’s Job,” Dr. Carl Binger’s book, pub- 
lished last spring, which gave the Doctor’s point of view on 
his work. Announcement will be made shortly of the win- 
ning book for 1946. Closing date for submission of manu- 
scripts this year is Nov. 1, 1946. All particulars relating to 
requirements and terms may be had by by addressing W. W. 
Norton & Co., Inc., 70 Fifth Avenue, New York 11, N. Y. 
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USE OF ANTIRETICULAR CYTOTOXIC SERUM (ACS) 
IN ATROPHIC RHINITIS (OZENA).*+ 


C. C. RoE JACKSON, M.D., 
Cleveland, Ohio. 


Some of the recent thinking on atrophic rhinitis deals with 
the possible etiological factors extending over long periods of 
time and probably due to deficiency, metabolic derangement 
or disturbance in some physiological factors, both local and 
general. While, for the most part, no uniformly consistent 
general manifestations are characteristic, there definitely is 
a local derangement producing the classical symptoms of 
nasal discharge, headaches, obstruction in the nose, foul odor 
and hoarseness. The data already available on this subject 
are indeed varied and extensive and, not only a permanent 
tribute to those who have preceded us, but also a foundation 
on which present-day and future studies may be built. 


One of the recent advents in treatment is estrogenic sub- 
stance, which has accomplished as much as any therapeutic 
measure in as short a period of time and with as lasting 
results. The estrogenic substance, when applied to the nasal 


mucous membrane, has a stimulating or proliferative local 
effect. 


Ruskin' believes that the cause of atrophy is due to the 
lack of the pharyngeal pituitary and its hormone secretion 
exercising an active vasodilator influence on the nasal mucosa. 
He advances the explanation that, since the pituitary gland 
influences blood vessel tone, its deficiency allows tonic over- 
action of the vasoconstrictors and a pronounced thickening 
of the blood vessel walls, as is found in true primary atrophic 
rhinitis (ozena). For the rationale of estrogenic therapy, 


*Presented as a Candidate’s Thesis to the American Laryngological, Rhi- 
nological and Otological Society. 

7From the Department of Surgery, School of Medicine, Western Reserve 
University, and the University Hospitals. 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, March 13, 1946. 
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Ruskin advances histopathological and Roentgenological evi- 
dence to divide atrophic rhinitis into two groups. The first, 
true primary atrophic rhinitis (ozena), shows pronounced 
thickening of the media of the arteries, leading in some 
instances to true endarteritis disturbing the distensile mech- 
anism with erosion of superficial mucosa and formation 
of crusts. It shows Roentgenological evidence of markedly 
increased density of the vomer bone and the bony walls of the 
nasal cavities including the maxillary sinuses. The second 
type shows no involvement of the blood vessels but rather a 
round cell infiltration of the tunica propria with chronic 
inflammatory processes disturbing the distensile mechan- 
ism of the mucosa. It follows chronic rhinitis or sinusitis, 
complicating scarlet fever or nasal diphtheria in childhood. 
Roentgenologically, it shows rarefaction of bone throughout, 
with a thin vomer and a fragile lateral nasal wall. He 
reports estrogenic therapy successful in true primary atro- 
phic rhinitis (ozena) but no response in the secondary type. 


Reports? on the therapeutic use of antireticular cytotoxic 
serum, delivered at the Academy of Sciences of the Ukranian 
S. S. R. in 1942, have presented another agent for clinical 


use in many pathological difficulties, atrophic rhinitis being 
included. 


Alexander A. Bogomolets,* believing in the expanded indis- 
tinct boundaries of the mesenchymal system, proposed for it 
the term “physiologic system of connective tissue.” 


“The physiologic system of the connective tissue possesses 
the following functions, all of which are highly important | 
for the general reactivity of the organism: 


“a. Trophic Function: Regulation of cellular nutrition and 
metabolism (oxidative processes, formation and maintenance 
of the constancy of the structure and functions of the hemato- 
parenchymal barrier, etc.), and the function of depot. Dis- 


orders in the trophic function result in various pathologic 
senescence of the body. 


“i. Plastic Function: Active participation in the healing 
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of wounds,. ulcers and fractures, and in the regeneration of 
tissues. 


“e, Protective Functions: 1. Participation in the reaction 
of the body to infection by manifesting an intense phago- 
cytic and organizing activity at the site where antibodies are 
produced; most infections proceed in the physiologic system 
of the connective tissue, and the reactivity of the latter to a 
great extent conditions the course and outcome of the infec- 
tion; 2. active participation in the reaction of the body to 
the development of new growths. 


“d. Autoregulative Function: Autoregulation of the func- 
tions of the physiologic system of the connective tissue 
through internal secretion. This, however, does not concern 
clasmatosis (the shedding of protoplasmic fragments by the 
cells, as described by Ranvier), but rather autocatalysis 
resulting in the formation of stimulating substances, espe- 
cially in the spleen. 


““e. Mechanical Function: The osseous and elastic skeleton 


of the body is formed by the physiologic system of the con- 
nective tissue.” 


The antircticular cytotoxic scrum for use in man is pro- 
duced by intravenous injection into animals (horse, donkey, 
goat, sheep and rabbit) of a saline extract of spleen and bone 
marrow taken after death from persons who have died from 
injury and who had no acute or chronic infectious or malig- 
nant or wasting disease. The spleen and bone marrow tissue 
is obtained within 10 hours after death, from persons not 
over 40 years old. The antiserum developed in the animals is 
used in treating human diseases where it seems necessary to 
stimulate the trophic, plastic or protective functions of the 
physiologic system of the connective tissue. Its effect on 
ozena indicates the effect of the serum on the trophic func- 
tions of the connective tissue. Evidence of the plastic func- 
tion is shown by accelerated growth of osteoblasts and 
formation of bone calluses in cases of fracture. Its efficacy 
against infections shows that it has a favorable influence on 
the protective functions of the system. 
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The Russians feel that the physiologic system of the con- 
nective tissue is the arena in which pathologic processes 
develop, and that there are no diseases of the body whose 
development and course are not actively affected by the con- 
nective tissues; therefore, the maintenance of this system, 
on a sufficient level of activity, is one of the most important 
problems of therapy. The serum they have used is claimed 
to be a new and powerful means of pathogenic therapy which, 
if properly applied, can, to a great extent, aid successful 
treatment. Exceedingly small doses are used for the stimu- 
lating effect in man, because larger doses may exert an 
inhibiting action on the connective tissue system; even the 
blocking doses are smaller than antitoxic or bacteriocidal 
serums. 


S. V. Mihailovsky, V. A. Smirnova and P. D. Marchuk* 
report on the use of antireticular cytotoxic serum in 18 ozena 
cases and 23 cases of atrophic rhinopharyngitis. The effect 
manifested itself by changes in the character of the dis- 
charges, decrease in their amount, decrease in number or full 
disappearance of false membranes disappearance of bad odor, 
and in some cases restoration of the sense of smell. In all 
cases treated with antireticular cytotoxic serum, they noted 
some improvement, and in the vast majority of cases a com- 
plete recovery was achieved within four to six weeks after 
completion of treatments. They recommended small doses of 
the serum in the treatment of ozena. Since their observations 
did not extend beyond a six-month period, they recommend 
further observations to determine the lasting qualities of the 
improvements and the indications for secondary treatment. 


Hemadynamic studies during the antireticular cytotoxic 
serum treatments and afterward show that it acts on the 
hematopoietic system by stimulating and regulating it. In 
addition to the clinical improvement in diseases, the Rus- 
sian workers studied the erythrocyte sedimentation rate 
changes as an index to the efficacy of the serum. An abnor- 
mal rate becomes normal. Also, the trypan-blue dermal test 
was found to be of definite prognostic value, indicating the 
activity of the macrophages. 
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The antireticular cytotoxic serum used in this study was 
made by Dr. Harry Goldblatt, of the Institute of Pathology, 
Western Reserve University. No discussion of the details of 
its preparation, determination of its potency, reactivity, etc., 
will be given here. The serum used in this study was pre- 
pared in rabbits on the assumption that less individuals 
would show allergic skin reactions following the injections. 
The dosage he recommended was 0.5 cc., 1 cc. and 1.5 cc. of 
a 1:10 dilution of the serum in saline, hypodermically, with 
an interval of three days (72 hours) between the first and 
second doses, and the second and third doses. No change was 
made in the patient’s own routine of life or nasal hygiene. 
Five weeks after the last injection of serum, the patients 
were re-examined and the patients who were cooperative and 
showed improvement were given a second series of injections 
of the serum. Roentgenological evidence was furnished by 
Dr. C. Dundon, of the Department of Roentgenology, West- 
ern Reserve University, to determine whether or not each 
case was of the primary or secondary type, as suggested by 
Ruskin. Regardless of the type, the treatment was the same. 
Observations at subsequent intervals continued for a period 
of time not beyond six months. 


This report includes 24 cases ranging in age from 22 to 70 
years, six below 30; 20 atrophic rhinitis (ozena) and four 
cases of atrophic nasopharyngitis. They were divided into 
two groups, primary atrophic rhinitis (ozena) and secondary 
atrophic rhinitis, according to Roentgenological evidence as 
suggested by Ruskin. Most of the cases of atrophic naso- 
pharyngitis were included in the secondary group. Several 


patients were uncooperative or moved away and could not 
be included. 


The subjective data obtained from the patients is recorded 
in Tables 1 and 2. The notation under each item is the last 
visit evaluation as compared with the state at, or just before, 
the first visit. The objective data are recorded in Tables 3 
and 4, comparing the findings as seen at the first visit with 
those as seen at the last visit. The nose was examined and 
cleaned at each visit, but the intermediate data are not 


3 = 


0 
++ +% 


eues oures paaoidut eures 0 oures eules 
[Baoulal eures 
uezjo peaoidulr eures peaoidut 0 peaoidult eures peaoidult I'D 
peaoidur 
eures oures eures + peaoidult peaoidult 
[BAOUIAL eures 
eules eures + ‘1 'W 
[BAOUIAL eures 
uazjo eures 0 peaoidur peaoidulr 
[BAOUIAL eures 
oures eures peaoidur 0 peaoidult eules peaoidut 
eures 
eures eures eures aures + aures eures eures 
eures 
sso] peaoidut peaoidut eules 0 eures eures “ML 
Sse eures eures peaoidult peaoidur peaoiduly ‘a'v 
— 14310 eures 
eues Jo eures 0 peaoidut eures aures WM 
eures 
eures eures eures eures 0 eures eures 
eues 
eures aures eures eues 0 eures 
eures 
eures eures eures + peaoidurt peaoldult ‘a ‘a 
eures 
Buysuvelp Jo esuesg [nog -pBeH 


| : 
| 


JOpO OU = 
BVIOJOQ IOPO JO = +-+ IO +, 


peaoidury 
peaoidult eures ++ peaoidut ou peaoidult ‘H'W 
eures 
eures eures eures eures 0 eures eures eures 
peaoidut 
oures peaoiduy eures + peaoidult eures peaoidulr ‘WW 
peaoidult eures + eures eures peaoidult Tf 
eures 
oures oures peaoidult peaoidult 0 eures eures peao1dult 
eures 
eures eures + eures eures oures ‘WN 
eures 
Sse eures eures 0 eures eules 
[BAOUIO! 
Sse peaoidult eures eures 0 eures peaoidult peaoidult 
eures 
eures eules 0 eures peaoiduly ‘ar 


AUVAGNOOUS) VLVdG ATAVL 


| | 
| 
| 
| | 
| 


TABLE 3. OBJECTIVE DATA (PRIMARY TYPE). 


Distribution 
Patient of Crusts and Removal of Character of Odor* 
Discharge Discharge Discharge 
M. M. same easier more moist ++ 
same 
E. B. same same hard and dry oe 
same 
D. Z. same easy moist mucus 0 
same 
A.B. same same same + 
same 
W. M. same easier more moist 0 
same 
A. D. same came same +4 
same 
T. W. improved easier more moist 0 
same 
R. J. same same hard and dry SS 
same 
W. T. same easy more moist 0 
same 
M. G. same easy moist 0 
same 
M. K. same same moist 0 
same 
M.S. same same more moist + 
: same 
J.D same easier more moist ++ 
same 
G.L. improved easier more moist 0 
same 
J. B. same same more moist 0 
same 
*+ or ++ = degree of odor before treatment 
0 = no odor before treatment 
TABLE 4. OBJECTIVE DATA (SECONDARY TYPE). 
Distribution 
Patient of Crusts and Removal of Character of Odor* 
Discharge Discharge Discharge 
J.D. same same dry + 
same 
T. €. same easier more moist 0 
same 
AS. same easier more moist + 
same 
H. M. same same dry and hard me's 
same 
D. W. same same dry and hard 7+ 
same 
J. i. same same dry 0 
same 
M. M. same easier more moist 0 
same 
A. F. same same moist 0 
same 
M. H. improved easier more moist + 
improved 
*+ or ++ = degree of odor before treatment 
0 = 


no odor before treatment 
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included because immediate changes so often seemed to be 
only temporary. From subjective data, the nasal discharge 
diminished (improved) in 13 cases; headache improved in 
six cases; one case, with considerable improvement in other 
symptoms, had more headaches; nasal obstruction improved 
in 12 cases; the odor, as noted by the patient, diminished in 
four cases; hoarseness improved in three cases; sense of smell 
improved in seven cases; general health improved in four 
cases and became worse in two cases; in 11 cases, the cleans- 
ing frequency was less often and in four cases the same 
cleansing frequency was necessary but removal was easier. 


The objective data show the distribution of the crusts to 
be improved (diminished in area) in two cases; removal was 
easier in eight cases; the character of the discharge was more 
moist in 10 cases; the offensive odor factor in 11 cases 
showed no change. No change was noted in the size of the 
atrophic areas. 


So far, there is no apparent consistent difference in the 
results between the primary and secondary groups. When 
classifying the cases into these groups, it happened, as so 
often it does, that some cases are borderline cases and hence 
this may contribute somewhat to the above conclusion for 
this study ; however, one can select very definite cases in each 
group showing subjective improvement and not a correspond- 
ing objective improvement. 


Since the results in this group of cases fall far short of 
those that were reported by the Russians, one begins to 
search for the reasons. It seems unlikely that atrophic rhi- 
nitis (ozena) is any different there than here, except that 
they may have reported only cases in their military age 
group. The preparation of the serum was identical in every 
detail to that of Bogomolets. The dosage recommended was 
exceedingly small (of the order recommended by Bogomo- 
lets) for a stimulating effect, and blocking effect probably 
was not induced. 


| 
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CONCLUSIONS. 


1. In some of the patients with ozena, treated with the 
antireticular cytotoxic serum, there was some improvement; 


but there was no improvement in the larger percentage of 
cases. 


2. Cases showing improvement were judged mostly on sub- 
jective phenomena. 


3. No change was noted in the size of atrophic structures. 


4. The cause of the difference between the results reported 
by the Russians and our results is not obvious. 


5. A longer period of trial with further observations on 
more cases is indicated for better evaluation of the effect of 
antireticular cytotoxic serum in ozena. 
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AMERICAN BOARD OF OTOLARYNGOLOGY. 


The American Board of Otolaryngology will conduct an 
examination in Chicago at the Palmer House on Oct. 8 to 12, 
1946. Address all communications to Dr. Dean M. Lierle, 
University Hospital, Iowa City, Iowa. 


ORAL PENICILLIN IN OTOLARYNGOLOGY.*+ 


D. M. LIERLE, M.D., and W. D. PAUL, M.D., 
Iowa City, Iowa. 


Establishment of satisfactory methods for the oral admin- 
istration of penicillin will be a definite step toward bringing 
its therapeutic benefits within the reach of all. The need for 
hospitalization in some instances will be obviated ; the discom- 
fort incident to intramuscular injections will be eliminated. 


Much investigative work in this field now is in progress, 
and encouraging results are reported by research workers. 
Early experimentation showed that penicillin taken orally 
was quickly destroyed by the gastric juices of the stomach.’ 
Various buffers have been tried to prevent this destruction 
and to prolong the blood concentration level of the drug. 
Sodium bicarbonate,? beeswax,* aluminum hydroxide,° 
trisodium citrate* and aluminum dihydroxy aminoacetate 
(Alglyn)* are some of the buffering agents which have been 
used to neutralize the stomach acids. 


Alglyn is a combination of aluminum with glycine. The 
glycine causes rapid buffering action, and the aluminum gives 
a prolonged effect. Its use as a buffer has been investigated 
at the University of Iowa Hospital.‘ Krantz also has reported 
that penicillin is still present in the blood stream seven hours 
after the administration of a single dose of 100,000 units in 
combination with Alglyn.* As in many other experimental 
instances, treatment of gonorrhea was the yardstick used to 
measure the efficacy of penicillin taken orally. 


Fifteen adults were treated and in only one individual were 
gonococci present 24 hours after the oral administration of 
a single dose of 100,000 units of penicillin. These disappeared 
following the ingestion of 200,000 more units of the drug. 


*Read at the Fiftieth Annual Meeting of the American carrageenan. 
Rhinological and Otological Society, Inc., Chicago, Ill., May 27, 46. 
+From the Department of Otolaryngology and Oral ‘Surgery, oo Depart- 
ment of Internal Medicine, University Hospital, lowa City, Iowa. 
Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, June 12, 1946. 
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Investigators advise the taking of penicillin before meals, 
and suggest a low fat diet and increased fluid intake as addi- 
tional means of preventing the destruction of penicillin in the 
stomach.'® They also have noted, in comparing blood levels 
obtained following both oral and parenteral administration 
of the drug. that higher and more prolonged levels are 
obtained during oral administration if twice as much peni- 
cillin is used. Since the drug is becoming more and more 
available, there is no disadvantage in administering the larger 
doses usually required when the oral method is used. Experi- 
ments by Rammelkamp and Keefer? indicate that the degree 
of antibacterial action is related directly to the concentration 
of penicillin in the serum. 


Rammelkamp and Helm" report that in their experimenta- 
tion, involving the oral administration of penicillin for treat- 
ment of patients with achlorhydria associated with pernicious 
anemia, the results were not unlike those obtained after intra- 
muscular or intraduodenal administration. They report that 
saliva, bile and succus entericus did not show any activating 
influence upon penicillin. 

Pioneers in the field of research into the use of penicillin 
taken orally are such well known research workers as E. P. 
Abraham, H. W. Florey, E. Chain, C. M. Fletcher, A. D. Gard- 
ner, N. G. Heatley, and M. A. Jennings,'® Rammelkamp and . 
Keefer,’ R. L. Libby,* J. C. Krantz® are others who have done 
significant work. 


Much investigative work in this field now is in progress 
and encouraging results are reported by research workers. 
This paper presents a preliminary report of the administra- 
tion orally to 174 persons, who were treated in the Depart- 
ment of Otolaryngology and Oral Surgery in the University 
of Iowa Hospital. Twenty residents and patients from other 
departments were used as controls. Diseases treated included 
acute otitis media, chronic otorrhea, acute laryngitis simplex, 
acute maxillary sinusitis, acute frontal sinusitis, acute rhi- 
nitis, acute tonsillitis, actinomycosis, acute osteomyelitis, 
acute cervical adenitis, Vincent’s angina and pemphigus with 
oral lesions. A brief discussion of the clinical results, formu- 
lae used and general comment is presented. 
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In general it is very difficult to evaluate the effectiveness 
of oral penicillin administered to this group of patients, since 
most of the diseases treated were minor in character, some 
self-limited and others respond to other conservative types of 
treatment ; also, because of the small number of cases studied, 
no attempt is made to state definite conclusions. Further 
study of a larger number of individuals is contemplated, 
which may result later in more conclusive data. 


Thirty-one cases of acute otitis media were treated. Myrin- 
gotomies were done in 29 cases. Spontaneous rupture of the 
tympanic drum membrane occurred in two. In all cases but 
one, the tympanic cavities were dry in three to seven days. 
There were no complications. No conclusions can be drawn 
from this series of cases, as the same results might have 
been obtained with myringotomy and the usual conservative 
measures. 


It can be stated definitely that oral penicillin was less effec- 
tive in chronic infections than in acute cases. Sixteen cases 
of chronic otorrhea, carefully selected so that the pathology 
was limited to tympanic cavities and Eustachian tubes, were 
placed on penicillin therapy after they had failed to respond 
to other measures. These were given 400,000 units daily. 
Seven were dry within six to 10 days. The discharge in two 
recurred and failed to respond to a second series of treat- 
ments. Nine did not respond at all. 


Oral penicillin appeared to be very effective in the treat- 
ment of acute diffuse external otitis. Fourteen such cases 
received penicillin and all but one responded in from four to 
10 days. It did not seem that the treatment shortened the 
duration of the infection. Two cases of acute cellulitis of the 
nose responded so promptly to oral penicillin that no other 
treatment was necessary. 


Of 18 adult patients with acute laryngitis simplex who were 
treated with oral penicillin, 16 showed marked improvement 
within 48 hours, with no other therapy. Two failed to 
respond, the disease running its usual course. 
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Thirty-six cases of acute pharyngitis and acute tonsillitis 
were given oral penicillin; all but six showed noticeable 
improvement within 24 to 48 hours. Six who failed to 
respond after 48 hours were placed on sulfonamide therapy 
and made immediate improvement. 


Oral penicillin seemed to be of questionable value in the 
treatment of acute rhinitis in 27 cases. Twelve showed no 
improvement, but 15 appeared to be more comfortable and 
reported that the period of infection seemed definitely short- 
ened compared to previous upper respiratory infections. In 
most cases, the treatment was instituted on the third or 
fourth day of the infection. 


No material improvement was shown by two individuals 
treated for actinomycosis, though they responded later to sul- 
fanilamide and potassium iodide. One patient with acute 
osteomyelitis received oral penicillin and responded satisfac- 
torily. Three patients with Vincent’s angina with diffuse 
lesions involving the faucial and lingual tonsils were free 
from symptoms within three days after treatment; however, 
a person with acute pemphigus with extensive oral lesions 
did not improve with oral penicillin and later succumbed. 


Seventeen patients with acute maxillary sinusitis were 
given oral penicillin. Fourteen showed improvement, the 
other three requiring different therapy. Two cases of acute 
frontal sinusitis responded very satisfactorily. Four children 
with acute cervical adenitis and pharyngitis responded with 
penicillin treatment. No other complications developed. 


Very few complications were noted with the oral penicillin 
and none of them very serious: Two patients complained of 
severe headache; three had mild diarrhea; seven cases of 
urticaria were observed, and one instance of marked nausea 
and vomiting occurred, necessitating the discontinuance of 
the medication. 


The method for obtaining the levels in this study was the 
“hole” or agar cup method described by Fleming," with slight 
modifications. In view of the fact that a buffer is needed to 
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prevent the destruction of penicillin by the gastric juices, 
various buffers were tried. The formulae were as follows: 


P-10 


P-11 


P-12 


P-13 


P-13B 


P-14 


P-15 


PM-15 


P-16 


P-17 


P-18 


P-19 


P-20 


P-21 


0.5 grams of aluminum dihydroxy aminoacetate 
with either 10,000 or 20,000 units of dry penicillin (Glycillin) 
Penicillin 50,000 u 
Ca,(PO,), 0.2125 (Tricalcium phosphate) 
Special base No. 1 qs. to mass pound and fill 000 capsule 
Special base No. 1—Coca Butter 24 gm. 
Tannic Acid 30 gm. 
Penicillin 50,000 u 
Ground tab. of Aluminum 
Dihydroxy aminoacetate 1.3 gm. 
Cottonseed Oil 0.075 gm. 
Penicillin 50,000 u 
Al. (Oh), Ground Tab. 1.4 gm. 
Cottonseed Oil 0.075 gm. 
Penicillin 15,000 u 
Al. (Oh), Ground Tab. 0.4 gm. 
Cottonseed Oil 0.075 gm. 
Penicillin 50,000 u 
Base No. 2 q.s. to fill 000 capsule 


Base No. 2 Myristic Acid 51 gm. 
Opal Wax 10 gm. 
Cholesterol 1 gm. 
Castor Oil 19 gm. 


Sod. Taurocholate 19 gm. 
Penicillin 50,000 u 
Li, CO, 1.4 gm. (Lithium carbonate) 
Lt. Lig. Pet. 0.08 gm. 
Penicillin 50,000 u 
Al. (OH), Ground Tab.*1 gm. 
Cottonseed Oil 0.075 gm. 
Capsule coated with thin film of myristic acid with 
1% Cholesterin 
Penicillin 50,000 u 
Heavy MgO 1.22 gm. (Magnesium oxide) 
Cottonseed Oil 0.075 gm. 
Penicillin 50,000 u 
Ca,(PO,), 1.2 gm. 
Cottonseed Oil 0.075 gm. 
Penicillin 50,000 u 
Al. (OH), 0.5 gm. 
Cottonseed Oil 0.075 gm. 


Penicillin 50,000 u 

Aluminum dihydroxy (Alglyn) 
Aminoacetate 0.5 gm. 
Cottonseed Oil 0.075 gm. 


Penicillin 50,000 u 

Al. (OH), 0.6 gm. 
Cottonseed Oil 0.075 gm. 
Penicllin 25,000 u 

Al. (OH), 0.3 g 
Cottonseed Oil 0.04 gm 
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The most satisfactory formula used was either penicillin 
with aluminum hydroxide and cottonseed oil, or tablets of 
aluminum dihydroxy aminoacetate and dry sodium penicillin 
(glycillin). These formulae seemed equally effective. The fol- 
lowing observations were made: 


1. Blood levels were obtained with all the formulae on 170 
patients and penicillin was recovered in 52 per cent. 


2. Where large doses of penicillin with aluminum hydrox- 
ide and cottonseed oil or aluminum dihydroxy aminoacetate 
and dry sodium penicillin (glycillin) were given in conjunc- 
tion with a fasting stomach, blood levels could be obtained in 


70 per cent of the cases if samples were taken an hour after 
administration. 


3. Fasting appeared to be the most important single factor 
in obtaining blood levels. 


4. The best results, so far as obtaining blood levels and 
clinical results are concerned, depended upon large doses, and 
a fasting stomach. The most effective dosage for the average 
adult seemed to be two to three times the average amount 
given intramuscularly. 


5. Although the best clinical results were noted in those 
cases in which blood levels were obtained, there was no defi- 
nite correlation, and fairly good clinical results appeared in 
cases where blood levels could not be obtained. Whether or 
not it is necessary to maintain a high concentration of peni- 
cillin in the blood to exert an antibacterial action is still a 
controversial issue. Fleming, et al.,!* states that “we do not 
yet know whether it is better to maintain a constant low level 
of penicillin in the blood or to have a very high level for a - 
short time after injection — clinically, both systems have 
worked excellently.” 


6. Urine levels were obtained in all cases, a total of 30 
having been taken. Many of these levels were secured in 
cases where it was impossible to obtain blood levels. Without 
exception, the urine levels were higher than the blood levels. 


7. Blood levels could be obtained as long as seven hours 
after a single dose of 100,000 units on a fasting stomach. 


3 
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8. Urine levels were obtained as long as 13 hours after 
giving 40,000 units on a fasting stomach. 


9. The best clinical results were obtained by administering 
to adults 100,000 units one hour before meals, at 10:00 P.M. 
and at 2:00 A.M., a total of 500,000 units for a 24-hour period. 


10. The highest blood level obtained was 1.00 u/cc. The 
highest level found in urine was 2.25 u/cce. 


11. The potency of capsules containing both 16,000 and 
48,000 units with aluminum hydroxide and cottonseed oil and 
the “glycillin” supplied by the Meta-Cine Company revealed 
that they were potent when left at room temperature for at 
least six weeks. Determinations were made each week. The 
result showed that 1 u/cc. produced an inhibition of 1 cm. 


12. Blood levels were obtained without a buffer in certain 
cases of pernicious anemia. 


The investigations conducted in the Department of Oto- 
laryngology and Oral Surgery at the University of lowa Hos- 
pital revealed that no serious complications resulted from the 
use of oral penicillin. It is believed that the indiscriminate 
use of oral penicillin might prove dangerous and should be 
limited to treatment of minor infections, as the intramuscu- 
lar method is certainly more effective for more serious cases. 


We thank Dean R. A. Kuever, of the College of Pharmacy, 
and Harry Austin, hospital pharmacist, for their counsel and 
for the preparation of the penicillin capsules used in this 
series of cases. We also appreciate the assistance of Dr. A. P. 
McKee, of the Department of Bacteriology, and Miss Della 
Pepler, technician in the Department of Otolaryngology, in 
determining the blood and urine levels. 
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MISSISSIPPI VALLEY MEDICAL SOCIETY MEETING 
AT ST. LOUIS, SEPT. 25-26-27. 

The eleventh annual meeting, Mississippi Valley Medical 
Society, will be held at the Hotel Jefferson, St. Louis, Sept. 
25-26-27. Over 30 clinical teachers from the leading medical 
schools will conduct this great postgraduate assembly whose 
entire program is planned to appeal to general practitioners. 
There will be over 60 technical and scientific exhibits, noon- 
day round table luncheons, and a big banquet, preceded by a 
social hour. Dr. Arthur H. Compton, Nobel Prize Laureate 
and Chancellor of Washington University, will be the princi- 
pal banquet speaker, together with the presidents of the IIli- 
nois, Iowa and Missouri State Medical Societies. All ethical 
physicians are cordially invited to attend. A detailed program 
may be obtained from the secretary, Harold Swanberg, M.D., 
209-224 W. C. U. Building, Quincy, Ill. 


A SOUND SOURCE FOR THE OTOLOGIST.*+ 


H. B. PERLMAN, M.D., 
Chicago, Ill. 


Many experimental techniques for studying various aspects 
of physiology of the peripheral ear have been described in the 
literature, but these techniques were too complicated to per- 
mit wide clinical application. The clinical otologist is con- 
stantly seeking practical clinical tools to aid in the study of 
the peripheral ear in his patients. For several years we have 
used in the clinic a sound source that has been very useful in 
the examination of the otologic patient. This delivered sound 
through stethoscope tubing to the patient and was useful for 
a variety of different observations on the ear. The ability to 
deliver sound through tubing to the patient has been handi- 
capped by lack of a suitable sound source. In the development 
of modern acoustics an adequate sound source has become 
widely available. This is a permanent magnet type loud 
speaker driving unit (see Figs. 1 and 2) with threaded head. 
In such a unit all the sound energy is produced in a sealed, 
sturdy metal cylinder and delivered to the neck of the driver. 
For standard purposes this is a unit into which is screwed a 
loud speaker cone. If, on the other hand, one caps this unit 
with a suitably threaded brass cover with a small outlet, it is 
possible to prevent escape of the generated sound into the 
surrounding air and confine all the acoustic energy to this 
small outlet tube. The sound can then be tapped from this 
source by attaching a few feet of stethoscope tubing and with 
suitable tips; this enables the examiner to deliver the con- 
fined sound to the ear or nose of the patient. While the 
propagation of sound through such a closed system is asso- 
ciated with considerable distortion and attenuation, particu- 


*From the Department of Surgery, Division of Otolaryngology, The Uni- 
versity of Chicago. 

+This. work was aided by a grant from the Douglas Smith Foundation 
for Medical Research of The University of Chicago. 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, June 11, 1946. : 
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Fig. 1. Diagram of the construction of a loud speaker driving unit simi- 
lar to that used as the sound source described in the paper, but using a field 
coil instead of a permanent magnet. The throat of the speaker is threaded 
and is covered by a special brass cap from which the confined sound is led 
off through stethoscope tubing (Jensen Technical Monograph No. 5). 


| BUMPER WASHER 
2 | WASHER, 


Fig. 2. Cross-sectional diagram showing construction details of the driv- 
ing unit with permanent magnet described in this report (University Labo- 
ratories). 
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larly for high frequencies, the initial source is so large as to 
insure the delivery of great sound energy at the end of the 
tubing, when securely coupled to the patient’s ear or nose. 
Such a loud speaker driving unit is ordinarily activated at 
acoustic frequencies by vacuum tube amplifiers. This is nec- 
essary for the delivery of the required power to get the maxi- 
mum output from the unit over a wide range of frequencies. 
The production of the primary sound source to operate into 
such an amplifier is also to be considered — and ordinarily 
this would require another electronic device; namely, an audio- 
oscillator. While experimentally there is definite need for 
just such a sound source, the requirements for present clini- 
cal examination were met with a much simpler circuit. The 
available power and frequency of the alternating current in 
the ordinary electric current delivered for lighting purposes 
can be utilized to produce a satisfactory activating force for 


ac 


Fig. 3. Diagram of the circuit for obtaining 120 cycle sound from the 
ordinary line voltage. 


the permanent magnet type driving unit. A simple trans- 
former interposed in the circuit insures the safe operating 
voltage delivery and this subsequently can be varied with an 
attenuator to control the sound output from the threshold 
level to the maximum output of the driving unit. No output 
meter is needed since only qualitative observations are made. 
With such a simple circuit a rugged small unit can be con- 
structed that delivers a satisfactory 60 cycle sound as the 
result of the ordinary 60 cycle per second fluctuations in the 
line voltage. Adequate power is available to get maximum 
output from the driving unit. In addition to 60 cycle oscilla- 
tion of the current, it is possible to obtain 120 cycle oscillation 
by suitably connecting a rectifier in the circuit (see Fig. 3). 
A rectifier can be introduced in the circuit so that it will 
reverse half of the wave of the 60 cycle oscillation and thus 
produce doubling of the frequency. The advantage of the 
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resultant 120 cycle sound produced is the greater facility in 
hearing this sound as it travels through the head from the 
nose. Furthermore, the low frequency sounds generated as 
above are propagated with the least amount of attenuation 
through this relatively long, narrow rubber tubing. The 
sound source, therefore, consists fundamentally of a loud 
speaker driving unit, connected to the ordinary electric line 
circuit through a transformer, a variable attenuator and rec- 
tifier. A switch permits the selection of either the 60 cycle 
or 120 cycle sound as needed. 


Many different types of observation can be made with the 
help of such a sound source. 


1. Demonstration of the tactile pain reaction indicating the 
upper limit of sound tolerance. 


While the audiometer and tuning fork can be used to dem- 
onstrate and investigate threshold sensations for auditory 
stimuli, no convenient clinical method is available for demon- 
strating or studying the upper limit of tolerance of loud 
sound. Obviously, an open sound source would produce too 
much general disturbance to be practical. With this sound 
source, adequate intensity is obtained to produce consistently 
a tickle or pain sensation for the 60 cycle tone. This can be 
useful in demonstrating this phenomenon to students and in 
investigating the differences in the threshold of pain and 
tickle response of nerve and conduction deafened patients. 
The great tolerance of conduction deafened ears to large 
acoustic stimuli is in sharp contrast with the reaction of nor- 
mal and nerve deafened ears. 


2. Demonstration of movement of the drum ond malleus 
during the process of hearing. 


While the drum moves through molecular distances for 
small acoustic stimuli, definite visible movement can be dem- 
onstrated for the strong 60 cycle sound delivered by this unit. 
The tubing is connected to the nipple of the Siegle’s speculum 
and the ear observed with a simple mechanical stroboscope. 
The resultant movement is great enough to be seen by the 
examiner even with this relatively small amount of magni- 
fication of the drum. The delivery of sound is through a 
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relatively closed system and this ‘prevents much dissipation 
of acoustic energy into the surrounding air. In an otologic 
teaching clinic it is useful to be able to demonstrate this phe- 
nomenon to the student, and in addition interesting observa- 
tions in normal and pathological ears can be made.’ 


3. The determination of the stiffness factor of the conduct- 
ing mechanism. With the sound suitably attenuated, and 
connected through an airtight system and suitable tubing to 
a manometer and an ordinary atomizer bulb, small measured 
amounts of static pressure can be delivered to the outer sur- 
face of the drum. The amount of pressure, if any, needed to 
produce maximum loudness of the sound can be noted. This 
pressure reading is an indication of the stiffness factor in 
lesions of the conduction apparatus. The sound source, there- 
fore, may be used as part of a pneumophone.’ 


4. The determination of Eustachian Tube opening. The 


sound delivered through tubing to the nose of the patient at 
maximum intensity is sufficiently great to be audible to an 
examiner through an auscultation tube placed in the patient’s 
ear. Any alterations in the intensity of this transmitted 
sound can be noted. When the tube opens, the sudden 
increase in the loudness of the transmitted sound can be rec- 
ognized. The value of using a sound source as a method for 
studying Eustachian tube opening is that observations can 
be made when no static pressure exists in the nasopharynx. 
This is useful in detecting opening of the tube at zero pres- 
sure during swallowing and opening of the tube even when 
no tubal muscles are acting —as in the abnormally patent 
or the continuously open tube." The nasal cavities and the 
nasopharynx can be made part of an airtight system with 
the sound source by closing one nostril and using a glass 
nasal tip on the sound delivery tube. Pressure changes of 
Toynbee’s maneuver (swallowing with the nose closed) can 
then be measured, and its effectiveness in opening the tube 
can be determined by auscultating for the sound transmission 
through the tube and middle ear into the external canal. 


5. Masking effect: The sound delivered by this source is 
sufficient to mask the ear severely, but not completely, as the 
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audiogram shows when tested against a known unilateral 
dead ear (see Fig. 4). The unilateral masking effect can be 
demonstrated for the spoken voice but is usually not sufficient 
to completely mask a loud shout at the ear. The commonly 
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Fig. 4. Masking audiogram of known deud ear when 120 cycles at maxi- 
mum output of the sound source is delivered to the live ear. 


Fig. 5. Driving unit and stethoscope connection illustrating method of 
capping sound source and delivering it to the patient for the bilateral 
masking test. 
used Barany noise box is not uniform in its masking prop- 
erties — some units are inadequate to block out a loud shout 
at the ear. The use of a Y-tube enables the delivery of this 
loud souna to both ears simultaneously (see Fig. 5). The 
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bilateral masking phenomenon can be demonstrated to stu- 
dents in this way, and, in addition, the reflex increase in voice 
intensity may also be demonstrated. This procedure may also 
be used in attempting to restore the voice in an hysterical 
aphonia case. 


SUMMARY. 


Present methods for studying the function of various parts 
of the peripheral ear by the clinical otologist are limited. The 
need for improved techniques has been recognized, and while 
useful information has been obtained in this manner on spe- 
cial problems, the apparatus used was often too complicated 
or specialized for practical clinical use. To be practical, such 
equipment must be simple and sturdy. A unit meeting these 
requirements is described. The unit is primarily a sound 
source that delivers its acoustic energy through stethoscope 
tubing to the patient. Sufficient range of intensity is avail- 
able to deliver faint sound to the ear, to visibly move the 
drum or to oscillate the entire head and permit the examiner 
to listen to this oscillation with an auscultating tube in the 
external canal of the patient. 
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INTRATHORACIC LESIONS OF CLINICAL AND 
PATHOLOGIC INTERESTS.*#1§ 


Report of a Small Series Including: 1. Ganglioneuroma of 
Mediastinum. 2. Endobronchial Adenoma. 3. Endobronchial 
and Extrabronchial Adenoma. 4. Total, Permanent, Benign, 
Obstructive, Unilateral Atelectasis. 5. Cyst of Mediastinum. 


V. K. Hart, M.D., 
Charlotte, N. C. 


In recent years much emphasis has been placed on carci- 
noma of the food and air passages. All of us, I am sure, have 
seen these lesions all too frequently. Perhaps, like myself, 
you have gotten somewhat depressed by the still high per- 
centage of ultimately fatal outcomes, regardless of the type 
of therapy. I say this with full knowledge of the progress 
that has been made. 


In particular, I am impressed with the recent and remark- 
able progress of thoracic surgery. Despite this progress, the 
results remain discouraging with the probable exception of 
intrinsic carcinoma of the larynx. I thought, therefore, that 
it might be refreshing and instructive to consider some of 
the non-malignant lesions of the chest cavity. 


Although the appended cases are a small group, they rep- 


resent widely varied pathology and are of much clinical 
interest. 


Let us first consider a lesion that is basically extrapleural. 


Case 1: Ganglioneuroma of Upper Left Chest and Mediastinum. This 
patient, a young man of 18 years of age, was first seen in consultation 
on April 18, 1945. He had no symptoms at the time or had he had any 


*From the Charlotte Eye, Ear, Nose and Throat Hospital. 

t+Read before the Southern Section of the American servereegieel, Rhi- 
nological and Otological Society, Inc., Richmond, Va., Jan. 7, 1946 

tRead before the Mecklenburg County Medical Society, Jan. 22, 1946. 

§The fourth patient reported died in the spring of 1946. Death was 
reported as due to an acute pneumonic affair involving the remaining good 
lung. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, May 3, 1946. 
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HART: 


INTRATHORACIC LESIONS. 


Case 1. Fig. 1. 


Chest film of 18-year-old boy showing ganglioneuroma 
of upper left chest and mediastinum. 


Case 1. Fig. 2. Low power magnification showing interlacing bundles of 
nerve fibrils forming the bulk of the tumor. In this field are also seen 
numerous large (ganglion) cells. These are surrounded by a cellular cap- 
sule derived from endoneurium. 
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complaints in the past. He stated that an X-ray in 1943 had shown this 
same shadow for which he was now referred by an internist for bron- 
choscopic examination; moreover, he was recently discharged from the 
navy because of the chest X-ray findings. 


There was a sharply demarcated shadow in the left upper chest. It 
extended from the extreme apex downward to the border of the second 
rib anteriorly and outward to the mammary line. Roentgenologically, it 
might have arisen from the upper mediastinum. 


The bronchoscopic findings were completely negative. Special atten- 
tion was paid to the left upper bronchus, which could be well visualized. 


Case 1. Fig. 3. High power magnification. A ganglion cell. Note cellular 
membrane (the nuclei of which can be seen to surround the ganglion cell). 


cytoplasm is finely granular and partially in continuity with adjacent 
bre. 


Chest surgery was advised. It was thought that a diagnostic thorac- 


otomy should be done with the idea of removing the tumor if found 
operable. 


This was done by Dr. Julian Moore, of Asheville, N. C. He found 
an extrapleural tumor probably arising from the inferior cervical gan- 
glion, and he states that it was easily removed and was as big as an 
orange. The patient has made an uneventful convalescence except for 
a mild Horner’s syndrome on the side of operation. 


Comment: These tumors develop along the cranial nerves, 
cervical, thoracic and retroperitoneal sympathetic trunks. In 
other words, they may involve the craniosacral or thoraco- 


lumbar sympathetic systems or both; they may be single 
or multiple. 


The stroma varies from delicate, loose fibrils to firm, col- 
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lagenous, fibrous tissue. The cells may be unipolar, bipolar 
or multipolar. Both unmyelinated and myelinated fibres occur, 
but the former are more numerous. All these facts and those 
of the preceding paragraph are mentioned by Sophian,’ who 
reported the successful removal of a ganglioneuroma from 
the mediastinum. 


He also states that the primitive cell, the sympathicoblast 
or neurocyte, has extremely malignant potentiality. Some of 
these may be found in a ganglioneuroma and account for 
malignant varieties of this tumor. 


In this connection, James and Curtis,? in citing the cure 
of a mediastinal ganglioneuroma by surgical removal, give 
this classification : 


Completely Undifferentiated Tumors: 
1. Sympathagonia 
2. Sympathoblastoma 


Incompletely Differentiated : 
1. Sympathetic neuroblastoma 
2. Pheochromoblastoma 
3. Astroblastoma 


Completely Differentiated : 
1. Ganglioneuroma 
2. Pheochromocytoma 
3. Astrocytoma 


Thus the type of tumor depends on the stage of develop- 
ment of the parent embryonal cell. From this cell come the 
ganglion and glial cells as well as certain cells of the adrenal 
medulla. 


Though this patient had no symptoms such may include 
arm and shoulder girdle pain, anhidrosis of the upper ex- 
tremity and chest, and Horner’s syndrome. Probably the most 
common symptom is pain, according to Schaffner and asso- 
ciates.* They also emphasize the value of pneumothorax fol- 
lowed by thoracoscopic examination in making a diagnosis. 
Two ganglioneuromata and one neurinofibroma of the medi- 


astinum were reported as successfully removed by these 
authors. 
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The tumor here reported apparently invaded the upper 
mediastinum. Should a tumor arise from the lower cervical 
or thoracic sympathetic chain, the mediastinum may easily be 
secondarily invaded. 


It was interesting to note such frequency. Quite a number 
of ganglioneuromata have been reported elsewhere but to 
date only some 41 of the mediastinum. Skinner and Branch,‘ 
in 1943, reviewed the literature and added one patient of 
their own upon whom successful operation was done. This 
brought the total to 38. Not included in this figure are the 
cases of Patterson and Pilcher’ and Coleman,* who reported 
ganglioneuromata of the mediastinum successfully removed. 
These with the case here reported make the recorded cases 
at least 41. 


Only one type of treatment is justified on such a tumor 
involving the mediastinum: operation by a competent chest 
surgeon. The approach may be either transpleural or extra- 
pleural, depending on the size and location of the tumor. 


Two adenomata of the bronchus are now presented. They 
represent the extremes of therapy, viz., simple intrabronchial 
treatment and radical chest surgery. They, therefore, repre- 
sent the extremes, also, of pathologic involvement. After 
presentation they will be discussed together. 


Case 2: Endubronchial Adenoma. This patient was a woman, 40 years 
of age, and was first seen on Aug. 22, 1942. She had one complaint, i.e., 
cough of one year’s duration. Curiously enough, she was not referred 
by a physician but came in voluntarily for examination and relief. 


There was nothing else of related importance either in the history 
or physical examination. A chest film was entirely normal; therefore, 
diagnostic bronchoscopy was advised and done on Sept. 4, 1942. 


A bleeding mass was encountered in the left bronchus just below the 
level of the upper lobe division. Bleeding was precipitated just by suc- 
tion. This was controlled by cocaine and adrenalin. The mass was 
apparently attached to the outer wall. Several pieces were taken with 
the biopsy forceps for microscopic examination. Bleeding was again 
precipitated and once more controlled by cocaine and adrenalin. The 
right bronchus and subdivisions were normal. 


The pathologist, Dr. Paul Kimmelstiel, returned a diagnosis of prob- 
able bronchial adenoma. This was an early lesion clinically and Roent- 
genologically. If malignant, pneumonectomy still offered a chance for 
cure; therefore, a second bronchoscopic biopsy was done on Sept. 23, 
1942. This time the destruction of the lesion was begun with the actual 


Case 2. Fig. 4. This is a normal chest film of an adult woman. Neverthe- 
less, the patient had an adenoma of the left lower lobe bronchus. 


Case 2. Fig. 5. High power magnification showing the alveolar and tubu- 
lar arrangement of cuboidal tumor cells. The nuclei are rather uniform in 
shape, size and staining effect. 
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electric bronchoscopic cautery. The tissue diagnosis was again returned 
as adenoma. 


Successive cauterizations were done on Nov. 6, 1942, Dec. 4, 1942, 
Jan. 15, 1943, April 2, 1943, and July 3, 1943. On the last date it was felt 
all visible tumor tissue had been destroyed. On Oct. 27, 1944, bronchos- 
copy showed an entirely normal tree. She has remained free of all symp- 
toms. The chest film remains normal. She has been advised to have a 
bronchoscopy at least once a year for the next few years. 


Case 3: Endobronchial and Extrabronchial Adenoma. A white male, 
age 34 years, was referred by Dr. C. D. Thomas, of the North Carolina 
Sanatorium for bronchoscopic examination, on Oct. 28, 1943. When seen 


Case 3. Fig. 6. Left upper lobe atelectasis in adult male. 


there, he had a productive cough with wheezing in his left chest. A 
Roentgenogram showed a heavy density on the level of the first and 
second interspaces anteriorly, which Dr. Thomas thought to be a tumor. 
Other than the chest, nothing else of consequence was reported in the 
physical examination. I thought the X-ray films sent with the patient 


showed a left upper lobe atelectasis beyond the mass which subsided 
and then recurred. 


Bronchoscopy was advised and done on Oct. 29, 1943. The findings at 
that time are quoted: “Larynx and trachea normal. Right main bron- 
chus and all subdivisions normal. The left main bronchus was entered 
with a little difficulty because of evident fixation around the bronchus. 
The left upper lobe bronchus was identified with some difficulty. It was 
definitely narrowed and the carina seemed to be involved in an abnor- 


be 

Case 3. Fig. 7. A film of the same patient taken two years and eight 
months later. The atelectasis has apparently disappeared and what may be 
a growth is now seen between the second and third ribs anteriorly and oppo- 
site the sixth rib posteriorly. 


atelectasis in the left upper lobe seems to be reforming. Bronchoscopy at 
this time showed an adenoma of the left upper lobe bronchus. The growth, 
being extrabronchial as well, required pneumonectomy. The diagnosis of 
adenoma was confirmed from the specimen removed. 
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Case 3. Fig. 8 A film of the same patient taken two months later. The 
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Case 3. Fig. 9. Low power magnification showing well differentiated 

tubular structures clearly separated from adjacent bronchus by a fibrous 
capsule.. The longitudinal section through the bronchus can be seen at X. 


Case 3. Fig. 10. High power magnification showing highly differentiated 
tubules composed of uniform cuboidal epithelial cells. 


mal, infiltrative process. The lower lobe bronchus was apparently patent 
and uninvolved except for the area contiguous to the upper lobe carina. 
Several small pieces of tissue were taken for microscopic examination. 
There was also a little bloody secretion from the left upper lobe bron- 


We 
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chus; however, it was so scanty it was difficult to get enough for a 
specimen collector.” 


Dr. Paul Kimmelstiel reported this as a bronchial adenoma. Since our 
local chest surgeon, Dr. Paul Sanger, was on duty with the armed serv- 
ices in Italy, the patient was referred to Dr. H. H. Bradshaw, of the 
Bowman Gray School of Medicine in Winston-Salem, N. C. 


A pneumonectomy was performed by Dr. Bradshaw. He reported on 
Oct. 25, 1945, that the patient had entirely recovered and was doing some 
work. He also stated a secondary thoracoplasty had not been necessary. 


The gross specimen as reported by Dr. Robert P. Morehead, of the 
Bowman Gray Department of Pathology, showed the tumor to be largely 
extrabronchial. A neighboring lymph node showed no metastasis. The 
lung distal to the tumor showed massive and widespread atelectasis. 
Microscopically, the tumor was reported as a benign bronchial adenoma. 
One small spicule of newly formed bone was found in the tumor. 


Comment: Adenomas, of course, may be intrabronchial, 
intramural or extrabronchial, or any combination thereof. 
The first case represented clinically the uncomplicated intra- 
bronchial or endobronchial type. It cannot be said in such an 
early lesion whether or not there is any intramural residue. 
The only thing we can do is to observe the patient periodi- 
cally, and this should by all means be done both bronchoscopi- 
cally and Roentgenologically. 


The second case obviously illustrates the patient with extra- 
bronchial extensions. Such can only be handled by radical 
chest surgery. 


Clerf and Bucher’s’ figures in a recent excellent article are 
interesting. They review 35 cases seen over a period of 15 
years. Seven were tumor and symptom-free over periods 
ranging from five to 11 years. Two had residual bronchiec- 
tasis without symptoms and without tumor for seven and 
10 years respectively. Of the cases treated by external sur- 
gery, there was one fatality among three lobectomies and two 
pneumonectomies. 


They stress the use of tomography in demonstrating tumor 
not otherwise seen. Their comments on the microscopic 
pathology are also worthwhile. In the following text I have 
drawn freely from their article. 


They divide these tumors into three groups. First, those 
which are divided into a number of alveolar spaces by fibrous 
tissue septa. Within these are numerous collections of cells 


HART: INTRATHORACIC LESIONS. 377 


arranged in cords or rosette-like fashion about small open 
spaces. The cells are of moderate and uniform size, contain- 
ing round and oval vesicular nuclei. In the second type, they 
state that the fibrous tissue septa are less apparent but pres- 
ent. Glandular elements predominate and are arranged in 
pseudoglandular clusters and cords. They have more abun- 
dant cytoplasm and the open spaces are small. The third type 
is the cylindromatous type which they consider to have much 
the same clinical course as the other two types. This group 
has the tubular character of pseudoglands, and these may 
contain mucoid-like substance; they may be solitary or in 
clusters. There is a large amount of interstitial tissue. 


Anderson* reported a patient with a cylindromatous type 
of adenoma with metastasis to the liver. He states that 
until 1937 there was no reported case of metastasis. He states 
that since then there have been several reported cases. In 
all, until his own case, these were metastases in an adjacent 
lymph node or they were only microscopically demonstrated 
in a vertebra or in the liver. Despite the metastasis in his 
patient, the author doubts any direct relationship of these 
cylindromatous adenomata to the cylindromatous type of 
basal cell carcinoma. He also questions the mixed character 
of these tumors as claimed by some writers with clinical 
behavior similar to mixed salivary tumors.. In this connec- 
tion it is interesting to note that a small area of new bone 
formation was found microscopically in the tumor of the sec- 
ond patient. Neither of the cases here reported seems to fall 
strictly into the cylindromatous group. 


From a practical standpoint, these tumors should be re- 
garded as basically benign. The treatment and the results are 
determined by the size, location and extent of the tumor; by 
the extent of obstructive phenomena present, such as atelec- 
tasis with secondary infection and bronchiectasis, or both. 


A non-specific and non-neoplastic type of bronchial lesion 
is now presented. Justification for presentation lies in the 
very fortunate outcome for the patient as well as in the 
unusual termination of the lesion. 
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Case 4: Total, Permanent, Benign, Obstructive, Unilateral Atelectasis. 
The patient, a white married woman, age 45 years, was first seen on 
May 8, 1944. She had been bedfast, running an intermittent fever, for 
over two months. She had had a pneumonia seven months previously, 
from which she apparently recovered. Then in March, prior to admis- 


Case 4. Fig. 11. Massive obstructive atelectasis on the right in adult 
woman. Bronchoscopy showed a marked stricture in juxtaposition to the 


carina. Biopsy showed nonspec ific inflammatory, tissue. No-acid-fast organ- 
isms in brone hoscopic specimens. 


sion, she had pain te the side which was diagnosed as pleurisy. She 
developed a cough which had persisted to date. 


The physical findings were important only as related to the chest. 
These were the classical findings of an obstructive atelectasis on the 
right with shift of the heart to the right. X-ray examination confirmed 
the clinical impression showing a marked opacity of all the right chest 


with a shift of the heart to the right, or involved side. A secondary 
anemia was present. 


Bronchoscopy was at once done. A marked stricture of the right 
bronchus was found in juxtaposition to the carina. The clinical impres- 
sion was that this was probably a healed stricture. The area was dilated 
and a large quantity of pus aspirated from below the stricture. Several 


small pieces of tissue were taken from the strictured area for micro- 
scopic examination. 


The pathologist reported that the tissue removed showed no evidence 
of specific granuloma or neoplasm. There were no tubercle bacilli in 


the bronchoscopic specimen and oe bronchoscopic specimens 
were negative. 
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She obtained much relief. A sudden recrudescence of fever necessi- 
tated a second bronchoscopy on May 13; again marked amelioration of 
symptoms followed. The cycles of fever recurred with bronchoscopies 
on May 18, May 23, May 29 and May 30. The bronchoscopic record of 
May 30 is quoted because the cautery was used at this time and this 
very probably influenced the end-result. “The stricture was dilated and 


\, 


Case 4. Fig. 12. Temperature chart showing temperature curve in rela- 


tionship to bronchoscopies. Temperature finally stabilized and bronchus 
closed after use of actual cautery. 


a small amount of pus aspirated. At this time I took the bronchoscopic 
cautery and cauterized the left superior border of the stricture where 
there was a band of adhesions. I hoped that by use of the cautery I 
might separate these. There was also a small amount of edematous 
tissue on the right inferior border which was judiciously cauterized. 
Mono-P-Chlorophenol was then instilled and the bronchoscopy discon- 
tinued.” 


There must have been some reaction from the cautery, because the 
temperature, instead of coming down as it usually did following bron- 
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choscopic drainage, went up the next day; therefore, two days later she 
was bronchoscoped, the stricture dilated and much pus aspirated. 


The temperature remained norma] for 10 days. Bronchoscopy on June 11, 
1944, showed about a 3 mm. opening. Little or no pus was aspirated 


after dilatation. She was, therefore, discharged from the hospital on June 
14, 1944. 


Case 4. Fig. 13. Same patient 14 months later. The bronchus has remained 
completely occluded. She has, however, been afebrile without cough, and 
comfortable except for shortness of breath on strenuous exercises. 


The only other treatment she received was sulfadiazine in the early 
stages of admission and two blood transfusions of 500 cc. each. These 
latter were given on May 12, 1944, and May 22, 1944. 


Bronchoscopic dilatation was repeated on July 5, 1944, as a follow-up 


procedure. There was little residual opening or pus. The temperature 
had remained normal. 


The patient returned for examination on Aug. 16, 1944. At this time 
the bronchus was thought to be completely closed. 


She returned again on July 21, 1945, more than a year after her origi- 
nal admission. She had gained 20 pounds in weight. She had no cough 
and had had no fever. She noticed only a little shortness of breath on 
strenuous exercise. Bronchoscopy at this time showed the right bron- 
chus completely occluded at the carina. It was deemed unwise to 
attempt any instrumentation. 


X-ray at this time showed what was apparently an atelectatic, fibrosed 
right lung with the heart completely in the right chest. 
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Comment: Nature has in this case effected a remarkable 
result. Indeed, it amounts to a nonsurgical pneumonectomy. 


I feel the cautery probably had something to do with the 


closure. This probably occurred when there was no active 
infection. 


I have found only one other comparable case reported 
(there may be others). This was a case of Kernan’s.’ The 
patient had tuberculosis and a lesion of the bronchus had been 
treated with 30 per cent silver nitrate. Complete closure of 
the bronchus occurred with no secondary sequelae. 


The next case to be presented is one of a mediastinal 
cyst. These mediastinal cysts are important and instructive: 
Important because they can now be removed or marsupialized 
through modern chest surgery; instructive because of their 
embryological derivations and the clinical — that any 
mediastinal lesion may produce. 


Case 5: Mediastinal Cyst. A white male, age 54 years, was referred 
for bronchoscopic examination on Oct. 14, 1936, because of recent 
hemoptysis. He had been well until nine weeks prior to admission. At 
that time he stooped over at his work in a mill and suddenly developed 
a “gurgling” in his throat and began to expectorate blood. The blood 
was not excessive in amount and soon stopped. Ever since he had peri- 
odically coughed up blood-tinged sputum. No cough between attacks 
was present. He stated that when he turned on his left side he was 
conscious of a rattling in his chest, otherwise his health had been good. 


He had had an appendectomy and exploration of the abdomen, in Bal- 
timore, nine years previously. At that time a routine X-ray of the chest 
had shown a mass above the right diaphragm about the size of an egg. 


Having no symptoms referable to the chest at the time, this was dis- 
regarded. 


The X-ray film taken at Maryland University Hospital in 1927 showed 
a small, circumscribed area of density in juxtaposition to the right heart 
border opposite the fifth rib anteriorly and tenth rib posteriorly. Recent 
X-rays taken at the North Carolina Sanatorium showed the same shadow 
but larger and sharply circumscribed. An oblique film showed the mass 
lying posteriorly and in front of the vertebral column. It was thought 
to be a cyst because of the sharpness of outline. 


The physical examination was nonrevealing other than the signs and 
symptoms referable to the chest. 


Bronchoscopy was done the day of admission. The findings were quite 
negative except for sharp bleeding that was produced when a suction 
tube was inserted into the right lower bronchus. This was apparently 
from one of the lateral subdivisions. The bleeding was controlled by the 
instillation of adrenalin and cocaine and adrenalin sponges. The mucosa 
of the right lower bronchus appeared a little thickened. A small biopsy 
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specimen was taken. (This was reported later by the pathologist, 
Dr. L. C. Todd, as normal tissue.) 


Twelve days later, a second bronchoscopy was done, using a 5x45 
*scope to permit closer inspection of the lower bronchi on the right. No 


Case 5. Fig. 14. Mediastinal cyst in adult male. Note sharply defined 
shadow in right cardiophrenic area. 


added information was obtained. Iodochlorol was then instilled and 
X-ray films taken. These films showed a normal filling and the mass to 


be extrabronchial and probably extrapulmonary. Chest surgery was; 
therefore, advised. 


The patient wished to return to the University of Maryland 
Hospital, which he did. Dr. A. M. Shipley performed a tho- 
racotomy. 


Through the courtesy of Dr. Shipley, a resumé of the opera- 
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tion was furnished. Artificial pneumothorax was first done 
over a period of several days preoperatively. 


The approach was posteriorly over the posterior third of 
the ninth rib which was resected. After the pleura was 
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Case 5. Fig. 15. Lateral view. Its posterior position would place i( more 
probably among the congenital gastrointestinal cysts. 


divided, the lung was found to be well collapsed. “A tumor 
mass about two inches in diameter was found to be situated 
in the mediastinum at the level of the eighth rib posteriorly. 
This tumor mass was in some places firm and almost hard, 
and in others it was somewhat soft in consistency. The tumor 
appeared to be lying just over the aorta attached to the 
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esophagus and seemed to have some adherence to the azygos 
vein. In short, it was thought to be too adherent for further 
operative intervention. On compression of the tumor against 
the aorta, a pulsation was noted. This probably was trans- 
mitted, and although the mass might possibly have been an 
aneurysm, it was thought to be more probably a dermoid. It 
was concluded that the mass was entirely inoperable and the 
wound should be closed.” 


He made an uneventful convalescence and has continued to 
be reasonably well. The patient was last seen this year, nine 
years having elapsed since first being seen. Unfortunately, an 
X-ray was not taken at this time. 


Comment: In the light of recent publications, the tentative 
diagnosis of dermoid cyst is debatable. Most of this literature 
stresses the anterior position of epidermoids, dermoids and 
teratomata in contradistinction to the posterior position of 
this cyst under discussion. Thus this is a point stressed by 
Wyllie and Pilcher’® in reporting a gastric cyst in a child 
of 12 months (successfully operated upon) and a broncho- 
genic cyst in a child of 18 months (operative death). They 
also stress the early age at which these gastric and broncho- 
genic cysts may produce symptoms. 


On the other hand, Carlson" states that the epidermoids, 
dermoids and teratomata frequently go on to adult life. He 
feels the best treatment of bronchogenic, gastric or enteric 
cyst in infancy is by marsupialization. Three cysts are 
reported: 1. Teratoma in the anterior mediastinum of an 
adult; successful operation. 2. Bronchogenic cyst of the medi- 
astinum with compression of the trachea and bronchi, in an 
eight months old child, with death. 3. Four months old infant 
with gastric cyst; exteriorized and successfully removed at 
the second operation. It was attached to the upper and lower 
left lobes and mediastinal structures. 


Ladd and Scott'? also recommend marsupialization of medi- 
astinal cysts of enteric origin and subsequent destruction of 
the mucosal lining by packing, curetting and caustics in 
infants. They report five mediastinal cysts of enteric origin. 
Only one of the five was free of attachment to the esophagus ; 
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all others were intimately associated with the esophagus but 
did not communicate with it. Three of the five survived oper- 
ation. The ages were three weeks, seven weeks, seven months, 
one year, and 22 months. 


These authors believe such cysts to be congenital embryo- 
logical defects. Just as failure of longitudinal union may give 
atresia of the esophagus, failure of union in the transverse 
diameter may give rise to various esophageal duplications 
with cyst formation. Since they usually contain gastric 
mucosa, peptic ulcer may occur. Such may rupture into the 
mediastinum with fatal result or into the lung with hemopty- 
sis. Direct pressure on the lung or esophagus may also give 
hemoptysis or hematemesis. When continuous with the esoph- 
agus complete excision may be almost impossible without 
resultant esophageal fistula. . 


It is worth noting that not all gastric cysts produce serious 
symptoms in childhood. Thus Schwarz and Williams‘ report 
two cases. One was in a child, four months of age, with dem- 
onstrated functional activity of the gastric mucosa of the 
cyst. Death followed operation. Autopsy showed fibrous adhe- 
sions to the esophagus and azygos vein. 


The second case was that of an adult. The cyst was suc- 
cessfully removed and contdined gastric and intestinal ele- 
ments. The gastric element was not active. 


With their first case, they state the literature up until then 
showed five cases with demonstrated functional activity. All 
were in the posterior mediastinum. 


With their second case, they state the literature contains 
seven cases with gastric and intestinal contents within the 
cyst, or gastric and respiratory epithelial elements, or all 
three. All were in the posterior mediastinum and all were 
without functional activity. 


Greenfield'* and associates, in reporting the successful re- 
moval of a mediastinal cyst in an adult, mention the use of 
angiocardiography as an aid in the diagnosis. Diodrast was 
used intravenously. 


Adams and Thornton’ report three adult patients with 
bronchogenic cysts of the mediastinum, which were success- 
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fully removed. One was attached to the trachea; one commu- 
nicated with the left bronchus, hence there was an infected, 
cystic cavity and three operations were required for removal; 
the third was attached to the posterior mesial aspect of the 
right lower lobe. 


Robbins" states that bronchogenic cysts may occur within 
the lung or mediastinum. He feels, however, that the major- 
ity of the cysts within the lung are acquired; that is, they 
may be the end-result of lung abscess or bronchiectasis. He 
emphasizes that Roentgenologically the differential diagnosis 
between cyst, lung abscess, dermoid, encapsulated empyema, 
neurofibroma, lymphoma or malignant tumor may be very 
difficult. He lists 15 proven cases of bronchogenic cyst, only 
four of which were diagnosed prior to operation. 


_ Carlson” gives this embryological classification: 1. Epi- 
dermoids from ectoderm. 2. Dermoids arising from ectoderm 
and mesoderm. 3. Teratomata which include ectoderm, meso- 
derm and entoderm. 4. Cystic lymphangiomas arising from 
mesoderm. 5. Pericardial cysts also originating in mesoderm. 
6. Bronchogenic cysts. 7. Gastric cysts. 8. Enteric cysts. 
The three latter are derived from mesoderm and entoderm. 


Laipply,"’ in a recent article, gives much the same classifi- 
cation, except that he gives a separate classification for eso- 
phageal cyst. He mentions, also, acquired cysts of the medi- 
astinum, viz., 1. neoplastic cysts (degeneration of a solid 
tumor), 2. echinococcus cyst, 3. cystic hematoma (degenera- 
tion of a hematoma). 


He reports three cases as follows: 1. Dermoid cyst of ante- 
rior mediastinum with successful operation. 2. Broncho- 
genic cyst of superior mediastinum with autopsy report. 
8. Gastric cyst of posterior mediastinum with autopsy report. 


He states that with his cases, 245 epidermoids, dermoids 
and teratomata have been reported; 35 bronchiogenic cysts; 
14 gastric cysts; and five enteric cysts, and 11.4 per cent of 
the epidermoids, dermoids and teratomata were malignant. 


Finally, these mediastinal cysts must not be confused with 
congenital cystic disease of the lung. Although many cysts 
within the lung may be acquired, there are also a number of 
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congenital cysts of varying size and location which are un- 
doubtedly due to fetal maldevelopment. They may be single 
or multiple. 


The posterior position of the cyst here reported would tend 
to place it as a gastric, esophageal or enteric cyst rather than 
a dermoid. These alimentary cysts are almost always in the 
posterior mediastinum in the reported cases. Conversely, the 
dermoids and teratomata in the above cases'drawn from the 
literature seem to be usually in the anterior mediastinum. 


The duration of the lesion almost certainly rules out aneu- 
rysm or malignant tumor. 


Summary: A group of interesting nonmalignant intratho- 
racic lesions have been presented. They were cited in the 
following order with pertinent comment and references to 
current literature: 1. Ganglioneuroma of Left Upper Chest 
and Mediastinum. 2. Endobronchial Adenoma. 3. Extrabron- 
chial and Endobronchial Adenoma. 4. Total, Permanent, 
Benign, Obstructive, Unilateral Atelectasis. 5. Mediastinal 
Cyst. 


It is refreshing and stimulating to see the results of mod- 
ern thoracic surgery. Many of these lesions heretofore con- 
sidered inoperable are now being cured surgically; also, the 
advantages of the close cooperation of the bronchoscopist, the 
Roentgenologist, the internist and the thoracic surgeon 
become even more apparent in the field of intrathoracic dis- 
ease. Perhaps we should add the specialist in tuberculosis. 
He is often the first man to see these cases. Much depends 
on his initial advice. 
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MISSISSIPPI VALLEY 1946 MEDICAL SOCIETY 
ESSAY CONTEST. 


Dr. Arthur J. Geiger, assistant professor of medicine, Yale 
University School of Medicine, is the winner of the 1946 
Annual Essay Contest of the Mississippi Valley Medical Soci- 
ety “for the best unpublished essay on a subject of practical 
and applicable value to the general practitioner of medicine.” 
Dr. Geiger’s subject was: “Penicillin Therapy in Subacute 
Bacterial Endocarditis.” Second prize was awarded to Dr. F. 
Steigmann, of the University of Illinois, for his essay, “The 
Problem of Jaundice in General Practice,” and third prize to 
Dr. Rutherford T. Johnstone, of Los Angeles, for his essay, 
“A Basic Approach to the Diagnosis of the Occupational 
Diseases.” 


Dr. Geiger will receive $100.00, a gold medal and a certifi- 
cate of award. He will deliver his essay at the eleventh annual 
meeting of the Mississippi Valley Medical Society, Jefferson 
Hotel, St. Louis, Sept. 25-26-27. His paper and those of 
Dr. Steigmann and Dr. Johnstone will appear in the January, 
1947, number of the Mississippi Valley Medical Journal. 
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M. D. LEDERMAN, M.D. — 
FIFTY YEARS OF DEVOTED SERVICE. 


With this issue we celebrate with Dr. M. D. Lederman, of 
New York, his 50 years as a collaborator on THE LARYNGO- 
SCOPE. The title page of Volume 1, No. 1, July, 1896, bears 
his name as has every title page since that time. 


Particularly during the early years when the journal was 
struggling for existence and recognition by the profession, 
Dr. Lederman was of inestimable value to the young editor 


who was far removed from the important eastern centers of 
otorhinolaryngology. 


Whether Dr. Lederman was asked to secure subscribers, to 
invite the contribution of papers and to pass upon them, to 
stimulate the cooperation of societies, or to represent THE 
LARYNGOSCOPE at conventions, — every task was undertaken 
with the greatest good will and with the desire to improve 
the quality and reputation of this journal. . 


It is a privilege and pleasant duty to acknowledge our 
indebtedness to Dr. Lederman, and it is our earnest hope that 
for many more years he may labor with us to promote oto- 
laryngology and the medical sciences. 
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NEW PRODUCTS ANNOUNCEMENT. 


The wide usage of audiometric tests as an aid for measur- 
ing hearing loss has prompted a demand by physicians and 
hearing aid dealers for a compact, efficient and portable audi- 
ometer for use both in the office and for outside calls. To 
satisfy this demand the Western Electric Co. has recently 
introduced a new portable unit called the 6BP Audiometer. 
Because the circuit features employed in its table model 
predecessor, the 6B Audiometer, which has been universally 
acclaimed for its superior performance, have proven so satis- 
factory, these circuits have been embodied in the new design 
practically without change; however, the design for the porta- 
ble unit provides greater utility, convenience and ease of 
operation, which also makes it preferable for schools and 
hospitals. 

The 6BP Audiometer, as designed by Bell Telephone Labo- 
ratories, is housed in a simulated leather-covered carrying 
case with recessed handle and a removable front cover. The 
cover conforms to the new face plate of the set, which is 
tilted backward 18 degrees so as to improve the readability 
of the frequency and volume control dials. Readability of the 
dials is further enhanced by finishing both the face plate and 
dials in black instead of the standard brown previously used. 
By tilting the face plate backwards, the front edge of the 
chassis of the set has been raised about two inches, permit- 
ting the introduction of a subpanel below the edge of the 
chassis. This subpanel is utilized for mounting jacks for both 
air- and bone-conduction receivers, a switch for selecting the 
receiver to be used for any particular set, and an indicating 
lamp that lights when the set is in operation. The power cord 
is also brought out through this subpanel. The addition of 
the second pair of jacks and the switch to select the receiver 
has simplified considerably the operation of the set. 

The cord and push button test tone indicator, provided in 
the former models and used by the patient to indicate whether 
or not he had heard the test tone, has been eliminated in the 
new design. Instead, the patient is asked to hold his index 
finger up as long as he hears the tone, and lower it when he 
fails to hear. This method has simplified the tests, particu- 
larly for school children, and somewhat simplified the set 
itself without decreasing its effectiveness. 
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Central Institute for the Deaf 


NATIONAL RESIDENTIAL AND DAY SCHOOL 
FOR THE DEAF AND DEFECTIVES IN SPEECH 


Approved by Advisory Council of Foremost Ear Specialists and Educators 


New fire-proof buildings beautifully located opposite Forest Park. Modern Dormitories 


and Equipment. Best home environments. Pupils constantly in care of teachers or 
experienced supervisors. 


ORAL SCHOOL FOR DEAF CHILDREN 


Cc. |. D. offers all advantages of exclusively Speech Training and expert medical 
supervision for both Resident and Day Pupils. 
Nursery School (2 years of age) through the Elementary Grades. 


ACOUSTIC TRAINING FOR CHILDREN WITH RESIDUAL HEARING 


Salvaging of Residual Hearing is a specialty of C. |. D. The Acoustic Method was 
created here. Group and individual hearing aids used for class instruction at all 
grade levels. 


LIP-READING INSTRUCTION 
Private and Class Instruction for Hard-of-Hearing Adults and Children. 
Conversational Classes for advanced pupils. Speech conservation stressed. 


CORRECTION OF SPEECH DEFECTS 


Private and Class Instruction for children with normal hearing and delayed speech or 
defective speech. 
Resident and Day Pupils (2 years of age through Elementary Grades). 
Private Instruction for Adults. 
Correction of Imperfect Phonation, Imperfect Articulation, Aphasia, Stuttering. 


TEACHERS TRAINING COLLEGE 


Two years of Training following a professional curriculum for applicants with adequate 

College qualifications. Graduates qualify for degrees of Bachelor of Science in Education 

or Master of Science in Education from Washington University. Graduates prepared to 
teach both the deaf and speech defective. 


Dr. Max A. GoOLpsTeIN, Founder Miss JuLia M. Connery, Principal Emeritus 
For further information address 
Dr. HELEN Scuick LANE, Principal 


818 S. KINGSHIGHWAY 10, ST. LOUIS, MO. 
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